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Abstract: This paper contributes to the debate on user responsibility in a circular economy. It discusses 
the responsibility of users (for instance related to product care and product end-of-use) in various 
circular business models and considers how designers can help users fulfil their responsibility. The 
paper explores two extreme conceptions of user responsibility: high user responsibility that typically 
occurs in classic sales models, and low user responsibility, for instance in product-as-a-service models. 
Potential directions are given to designers to stimulate care, maintenance, repair and circular end-of-




In an ideal circular economy (CE), products 
repeatedly cycle through the economy at 
different levels of integrity. The value and utility 
of products (and their embedded components 
and materials) are preserved as much as 
possible over time by looping them back in the 
economy (Webster, 2015). Put differently, in a 
CE, products are kept as close to their original 
state as possible. This concept of product 
integrity can be ensured through design: (1) 
product use is prolonged through physical and 
emotional durability, (2) it is extended with 
maintenance, repair and upgrading, and (3) 
products are recovered through refurbishment, 
remanufacturing or recycling (den Hollander, 
2018).  
 
To make the transition to a circular economy a 
success, the participation of users is a 
necessity, yet their role in a CE is 
underexplored (Kirchherr et al., 2017; Selvefors 
et al., 2019; Wastling et al., 2018). Users are 
assumed to partake in the circular solutions 
offered by various stakeholders without 
involving users in their inception. Also, the 
impact of a CE on society lacks attention. This 
forms an interesting gap in the design domain, 
where users are usually central to the design 
process. Circular user engagement is one of 
the core competencies required for designers to 
create circular products and services (Sumter 
et al., 2020).  
 
Users have a role to play in the success of the 
circular economy – but what does this role 
entail? To what extent are users accountable 
for their contribution to a CE? How responsible 
are they, or should they be? We explore these 
questions in relation to consumer products 
(durables) and ask the question: how 
responsible are users for product care (which 
includes preventive measures, careful 
handling, repair and maintenance (Ackermann, 
2020)) and for the correct disposal or recovery 
at end-of-use? And what does this mean for 
design? Based on a literature review, a critical 
look is cast on the responsibility of users in a 
CE, resulting in concrete directions for 
designers. 
 
First, the business models geared to enable a 
transition towards a CE are presented. The 
paper then explores two extreme conceptions 
of user responsibility: high user responsibility 
and low user responsibility. Finally, different 
ways designers can foster the participation of 
users are discussed. 
 
Business models in a CE 
The way that product use is prolonged, 
extended and recovered from a user 
perspective depends on the business model 
employed. 
 
In the case of the ‘classic sales’ model, the 
retailer sells a product to a user and thus 
transfers the product ownership through a 
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single transaction at the point of sale. The user 
can from then on use, control, manage and 
enjoy the product owned (Moeller & Wittkowski, 
2010). OEMs, retailers and third parties offer 
various solutions to enable users to repair their 
products or allow their reuse, refurbishment, 
remanufacturing or recycling. For instance, 
iFixit provides repair knowledge and tools to 
facilitate DIY repair by users. Second-hand 
platforms and thrift shops enable easy access 
to users to resell their products and give them a 
longer life with the next owner. Moreover, 
charities, national organisations, OEMs and 
third parties offer collection solutions such as 
collection bins, buy-back and trade-in 
programmes (Poppelaars et al., 2020b) to 
recover the products. 
 
In product-as-a-service models, no transfer of 
ownership occurs (Bardhi & Eckhardt, 2012). 
Here, users pay for product use during an 
agreed period of time and are legally obliged to 
return it at the end of the contract. Required 
maintenance, repairs and recovery at end-of-
use are performed by the service provider when 
deemed relevant.  
 
The business model at the core of the 
consumption influences the level of 
responsibility that users will have. User rights 
and responsibilities are interconnected 
(Schrader, 2007). The extension of user rights 
go hand in hand with the extension of duties, 
and vice versa. We will discuss ‘high user 
responsibility’ and ‘low user responsibility’.  
 
High user responsibility 
 
Description  
In the dominant way of consuming (i.e., the 
classic sales model), users have to bear the full 
responsibility for product care and end-of-use, 
as they legally own the products from the 
moment of purchase (Bakker et al., 2018). The 
decision to engage in product care (including 
repair or preventive measures (Ackermann, 
2020)) lies with the user, with the possible 
support of third parties. There are no clearly 
prescribed paths for the end-of-use of the 
product, meaning that users have to inform 
themselves and take action regarding product 
reuse (e.g. second-hand platforms), product 
return solutions (e.g. trade-in programmes) or 
product recycling.  
This can result in burden-shifting, because in 
many instances, responsibility for product end-
of-use is shifted to society, as systems and 
infrastructures need to be in place to reuse, 
loop or recycle the products outside of the 
ecosystems of (re)manufacturers.  
 
Design  
In this scenario, product integrity in a CE is 
attained through the creation of “an open, 
transparent production system with full product 
disclosure and with savvy users that are 
enabled to optimally exploit the value of the 
products they own” (Bakker et al., 2018). It 
revolves around designing the opportunities in 
the product and letting users realise these 
opportunities. Designers thus prioritize the 
repairability and upgradability of products 
through mostly modular product architectures 
to empower the users to repair and upgrade 
their products themselves. Design strategies 
such as Design for (self)Repair and Design for 
Disassembly are thus adopted to enable 
product life extension.  
 
Benefits and challenges 
Expecting users to take the full responsibility 
has several benefits. Users are empowered 
enabling them to take ownership of their owned 
products throughout their lifetime (Hernandez 
et al., 2020). This concept gained momentum 
with amongst other the Right to Repair 
movement, repair cafés and makerspaces. In 
France, a repairability index is enforced for 
multiple types of electronics and home 
appliances since 2021 to help users in their 
purchase decisions. 
Several companies make the Right to Repair 
part of their value proposition and build 
communities around it. Fairphone, for instance, 
designs modular smartphones that are easy to 
repair and update. The manufacturer invites 
their community to change the way products 
are made, used and dispensed with. Patagonia 
encourages their customers to care for their 
garments, repair them and hand them in after 
use (Patagonia, 2021). 
 
Whilst empowering users is an attractive 
concept, there is a darker side to this. Individual 
users are not the most powerful actors in the 
transition to a CE (governments and 
multinationals wield much more power), so 
shifting the responsibility for product care and 
product end-of-life to users, can also be 
ethically questionable. Whilst bearing the 
burden of ensuring a functioning circular 
economy, users at the same time have limited 
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agency in building these opportunities in the 
system (Akenji, 2014). At worst, risks are 
transferred to users (Martin, 2016) and a 
danger of consumer scapegoatism exists 
(Akenji, 2014).  
Also, users may not have the required 
knowledge, time, tools, interest or skills to take 
on responsibility for product care and recovery. 
This could lead to reduced lifetimes and loss of 
resources. For example, a failure in doing a 
repair can alter the product attachment 
negatively (Gregson et al, 2009). Informing 
users in order to raise awareness for taking 
responsibility is often seen as key to drive 
circular behaviour. This relies on the 
assumption that people are rational. However, 
the question is raised in literature whether this 
conception of human behaviour is realistic and 
whether providing information is the most 
appropriate way to change behaviour (e.g. 
Brynjarsdóttir et al. 2012). 
 
Low user responsibility 
 
Description 
On the other end of the spectrum, users are 
hardly responsible for product care and end-of-
use. Alternative consumption models are built 
around the value proposition of unburdening 
the user from these responsibilities.  OEMs and 
service providers remain the legal owner of the 
products, control the destiny of their resources 
and can adapt their products to be as 
sustainable and circular as possible. Users 
temporarily access products or their output 
through these models. They are contractually 
restrained from altering the product in order to 
deliver a consistent quality of the service and 
have to return the product when agreed in the 
contract (Bakker et al., 2018). The 
manufacturers bear the risks.  
 
Design 
As products circulate in a more-or-less closed 
system, companies know the fate of their 
products and can anticipate cycles. Designers 
can thus tailor their products, services and 
systems to fit each other and keep their 
products, components and materials at their 
highest value and utility.  
 
Benefits & challenges 
Here again, this concept brings various benefits 
and challenges. 
These alternative business models are geared 
to unburden users from the risks of ownership 
(e.g. social, psychological and financial risks) 
(Moeller & Wittkowski, 2010; Schaefers et al., 
2016). Users therefore do not bear the mental 
load of ‘having to deal’ with their products in a 
CE and can use their time on other activities. 
From a CE perspective, the manufacturer is the 
expert par excellence for the maintenance, 
repair and processing of the products they 
designed themselves. They are thus 
particularly qualified to offer an optimally 
circular service. 
 
Even though these alternative models have 
valuable benefits, their acceptance in the 
consumer market is low (Annarelli et al., 2016; 
Vezzoli et al., 2015; Wallaschkowski et al., 
2016).  
These models are reasoned to be more 
sustainable than the traditional sales model 
when durability is fostered (Agrawal, 2012; 
Tunn & Ackermann, 2020). However, they 
result in a different user-product relationship 
(Bardhi & Eckhardt, 2012) that can prevent 
product attachment which could lead to 
careless use (Tunn & Ackermann, 2020). 
Punitive measures are taken to avoid careless 
use, by fining people when the product is 
misused or damaged. One could argue that a 
minimum level of responsible behaviour is 
expected from people, or even forced upon 
them. 
By structurally unburdening users, do we 
stimulate unlearning to care for products? If we 
are normalizing uncaring behaviour among 
young people (a popular target group of these 
product-as-a-service models), what 
ramifications could this have for other product 
categories and for society as a whole?  
 
Potential design interventions 
As design is an interface between users and 
consumption, it may play a part in sparking a 
societal shift towards circular consumption 
(Moreno-Beguerisse, 2013). Based on what 
was raised previously, how could designers 
stimulate the user acceptance of product care 
and circular end-of-use paths, in both 
scenarios?  
The decision-making process is influenced by 
an interplay between individuals and society, 
and between rational and irrational factors. 
Think of, for instance, motivation, products 
designed for disassembly, perceived abilities, 
habits, available infrastructures, knowledge, 
and prior experience, to name a few  
(Hernandez et al., 2020; Lefebvre, 2019; 
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Poppelaars, 2020; Scott & Weaver, 2014). As 
these factors are interconnected and dynamic 
over time, a combination of factors needs to be 
leveraged to stimulate circular behaviours. The 
following design interventions could provide 
directions for product, service and system 
solutions focusing on the user acceptance of 
product care and circular end-of-use. 
 
Stimulate product attachment and 
engagement  
Product attachment is one of the strategies to 
extend and prolong the lifetime of owned 
products (den Hollander, 2018; van den Berge 
et al., 2021). Product attachment refers to the 
emotional bond between a user and a specific 
product (Mugge, 2007). The Emotional 
Durability Design Nine offers a guiding 
framework to develop solutions where users 
are emotionally engaged with their product 
(Haines-Gadd et al., 2018). As indicated by den 
Hollander (2018), principles of Slow Design 
could be applied to enable users to mindfully be 
engaged with their product (Grosse-Hering et 
al., 2013). Nevertheless, there is a certain 
tension with stimulating the collection of 
products after use (van den Berge et al., 2021) 
or the acceptance of alternative business 
models. 
 
Stimulate the acceptance of care, 
maintenance and repair 
To stimulate the acceptance of care, 
maintenance and repair, we need to go beyond 
the technical aspects covered by Design for 
Longevity/Reliability/Durability, Design for 
Repair & Maintenance and Design for 
Disassembly. Ackermann’s Product Care 
Toolkit supports designers in the design of 
products and services geared at enhancing 
product care (i.e., Design for Product Care) 
(Ackermann, 2020). The visual design tool 
helps designers to leverage informing, 
awareness, antecedents & consequences, 
social connections, enabling, appropriation, 
reflecting and control strategies.  They are 
invited to for example think about how users 
could be encouraged to reflect on the meaning 
of a design, or how a caring activity could be a 
more pleasurable experience.  
To help navigate the complexity of repair, 
Hernandez et al. (2020) suggest four 
dimensions including repair level (i.e., from 
small preventive measures to advanced repairs 
difficult for most users) and repair agent (i.e., 
user, external party or a combination) 
(Hernandez et al., 2020). One could design for 
different levels of repair and thus design 
solutions where the responsibility is shared. For 
basic issues, users could diagnose and repair 
the product themselves. Up to this specific 
level, the product is designed to be easily 
opened and fixed by most users. A successful 
repair would further stimulate repeat behaviour. 
When the issues become too advanced, 
unburdening services could be built in the offer. 
For example, the headphone leasing company 
Gerrard Street has recently started to also offer 
the purchase of their products together with a 
‘free repairs forever’ service (Gerrard Street, 
2021).  
 
Stimulate the collection of products after 
use 
As users do not usually reuse directly or cannot 
(yet) refurbish, remanufacture or recycle 
products themselves, the products will have to 
be collected so as to be processed 
appropriately in a circular economy. Ten 
‘Design for Divestment’ principles (originally 
developed for the case of devices) could inspire 
the design of valuable collection experiences 
for users (Poppelaars et al., 2020a). For 
instance, users could be supported and guided 
throughout the physical separation from the 
products as well as the mental and emotional 
separation. The design principles can be 
adopted for different levels of user responsibility 
and could help in the creation of a habit to return 
products after use. 
 
Conclusions 
This paper discussed the user responsibility in 
a transition towards a circular economy and the 
implications of these concepts for designers.  
A distinction was made between high user 
responsibility and low user responsibility.  
Potential design interventions were provided for 
circular user engagement in these opposing 
concepts and concepts in between these 
extremes. These included directions to 
stimulate product attachment, the acceptance 
of care, maintenance and repair, and the 
collection of products at the end-of-use. 
The paper contributed to the growing body of 
knowledge bridging the gap on user behaviour 
in a CE. As highlighted, further research is 
needed when it comes to the role of users in 
this transition and the influence of circular 





4th PLATE Virtual Conference Limerick, Ireland, 26-28 May 2021 
F.A. Poppelaars & C.A. Bakker,  
  Responsibility of users in a circular economy and implications for designers:        
  A discussion paper 
 




Ackermann, L. (2020). Design for Product 
Care. In TU Delft University. 
Agrawal, V. V. et al. (2012). Is leasing greener 
than selling? Management Science, 58(3), 
523–533. 
Akenji, L. (2014). Consumer scapegoatism 
and limits to green consumerism. Journal of 
Cleaner Production, 63, 13–23.  
Bakker, C. A., Balkenende, R., & Poppelaars, 
F. (2018). Design for product integrity in a 
Circular Economy. In Designing for the 
Circular Economy (pp. 1–24).  
Bardhi, F., & Eckhardt, G. M. (2012). Access-
based consumption: The case of car sharing. 
Journal of Consumer Research, 39, 881–
898. 
Brynjarsdóttir, H., Håkansson, M., Pierce, J., 
Baumer, E.P.S., DiSalvo, C., & Sengers, P. 
(2012). Sustainably unpersuaded: How 
persuasion narrows our vision of 
sustainability. In Proceedings of CHI’12, May 
5–10, 2012, Austin, Texas, USA. 
den Hollander, M. C. (2018). Design for 
managing obsolescence: A design 
methodology for preserving product integrity 
in a circular economy. Ph.D. Thesis, Delft 
University of Technology, Delft, the 
Netherlands. 
Gregson, N., Metcalfe, A., & Crewe, L. (2009). 
Practices of object maintenance and repair: 
How consumers attend to consumer objects 
within the home. Journal of Consumer 
Culture, 9(2), 248–272.  
Grosse-Hering, B., Mason, J., Aliakseyeu, D., 
Bakker, C., & Desmet, P. (2013). Slow 
Design for meaningful interactions. 
Conference on Human Factors in Computing 
Systems - Proceedings, 3431–3440.  
Haines-Gadd, M., Chapman, J., Lloyd, P., 
Mason, J., & Aliakseyeu, D. (2018). 
Emotional durability design Nine-A tool for 
product longevity. Sustainability, 10(6), 1–19.  
Hernandez, R. J., Miranda, C., & Goñi, J. 
(2020). Empowering sustainable 
consumption by giving back to consumers 
the “right to repair.” Sustainability, 12(3), 1–
15.  
Jaeger-Erben, M., Frick, V., & Hipp, T. (2021). 
Why do users (not) repair their devices? A 
study of the predictors of repair practices. 
Journal of Cleaner Production, 286(4).  
Kirchherr, J., Reike, D., & Hekkert, M. (2017). 
Conceptualizing the circular economy: An 
analysis of 114 definitions. Resources, 
Conservation and Recycling, 127, 221–232. 
Kristin A. Scott, & S. Todd Weaver. (2014). To 
Repair or Not to Repair: What is the 
Motivation? Journal of Research for 
Consumers, January 2014, 1–31. 
Lefebvre, M. (2019). To Repair or Not to 
Repair an Investigation of the Factors 
Influencing Prosumer Repair Propensity. 
Ph.D. Thesis, Loughborough University, 
United Kingdom. 
Martin, C. J. (2016). The sharing economy: A 
pathway to sustainability or a nightmarish 
form of neoliberal capitalism? Ecological 
Economics, 121, 149–159. 
Moeller, S., & Wittkowski, K. (2010). The 
burdens of ownership: reasons for preferring 
renting. Managing Service Quality, 20(2), 
176–191.  
Moreno-Beguerisse, M. A. (2013). A 
consumer-focused design approach for 
businesses to leverage sustainable 
consumption. Ph.D. Thesis, Loughborough 
University, United Kingdom. 
Mugge, R. (2007). Product Attachment. Ph.D. 
Thesis, Delft University of Technology, Delft, 
the Netherlands. 
Patagonia. (2021). Worn Wear. 
https://eu.patagonia.com/nl/en/wornwear/ 
Poppelaars, F. A. (2020). Let it go: Designing 
the divestment of mobile phones in a circular 
economy from a user perspective. Ph.D. 
Thesis, Delft University of Technology, Delft, 
the Netherlands. 
Poppelaars, F., Bakker, C., & van Engelen, J. 
(2020a). Design for divestment in a circular 
economy: Stimulating voluntary return of 
smartphones through design. Sustainability, 
12(4), 1–19.  
Poppelaars, F., Bakker, C., & van Engelen, J. 
(2020b). Emptying drawers: Reviewing user 
experiences of commercial collection 
programmes for mobile phones. Proceedings 
of Electronics Goes Green 2020+. Berlin, 
Germany, September 1, 2020. 
Schaefers, T., Lawson, S. J., & Kukar-Kinney, 
M. (2016). How the burdens of ownership 
promote consumer usage of access-based 
services. Marketing Letters, 27(3), 569–577.  
Schrader, U. (2007). The moral responsibility 
of consumers as citizens. International 
Journal of Innovation and Sustainable 
Development, 2(1), 79.  
Selvefors, A., Rexfelt, O., Renström, S., & 
Strömberg, H. (2019). Use to use – A user 
perspective on product circularity. Journal of 
Cleaner Production, 223, 1014–1028. 
Sumter, D., de Koning, J., Bakker, C., & 
Balkenende, R. (2020). Circular economy 
competencies for design. Sustainability, 
12(1561), 1–16. 
Tunn, V. S. C., & Ackermann, L. (2020). 
Comparing Consumers’ Product Care in 
Access and Ownership Models. Proceedings 
of the Design Society: DESIGN Conference 
2020, 2167–2176.  
van den Berge, R., Magnier, L., & Mugge, R. 
(2021). Too good to go? Consumers’ 
replacement behaviour and potential 
 
 
4th PLATE Virtual Conference Limerick, Ireland, 26-28 May 2021 
F.A. Poppelaars & C.A. Bakker,  
  Responsibility of users in a circular economy and implications for designers:        
  A discussion paper 
 
- 6 - 
 
strategies for stimulating product retention. 
Current Opinion in Psychology, 39, 66–71.  
Wastling, T., Charnley, F., & Moreno, M. 
(2018). Design for circular behaviour: 
Considering users in a circular economy. 
Sustainability, 10, 1743.  
Webster, K. (2015). The Circular Economy - A 
Wealth of Flows. Ellen MacArthur Foundation 
Publishing. 
  
 
 
 
 
 
 
 
 
 
 
